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$P_{s1}$ : minimize $c^{t}x$
subjec $0$ $a^{t}x=b$
$x\geq 0$
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$u$ , $d$ $R$










$\Pi_{Y}(G)$ $=$ $\sup_{y}\min\{\mu Y(y), \mu_{G}(y)\}$
$=$ $\sup_{y}\min\{\mu B(y+a^{t}x),\mu G(y)\}$
$F(\cdot)$ $\Pi_{Y}(G)\geq$
$\sup_{y}\min\{\mu B(y+a^{t}x), \mu_{G}(y)\}\geq h$
$\Leftrightarrow$
$d-\sqrt{\frac{R^{*}(h)}{u}}-\mu_{G}^{*}(h)^{+}\leq a^{t_{X}}\leq d+\sqrt{\frac{R^{*}(h)}{u}}-\mu_{G}^{*}$( )-
$\mu_{G}(r)$ $\sqrt{}$fo $\leq$ r $\leq\sqrt{f_{0}}^{-}C\mu c(r)=1,$ $r\leq 0$ , $r\geq 0$
R$*$ ( ) $=\{\begin{array}{ll}\sup\{r|R(r)> \text{ } , r\geq 0\} (\text{ } <1)0 (h=1)\end{array}$
$\mu_{G}^{*}($ $)^{-}= \inf\{r|\mu c(r)>$ $\}$
$\mu_{G}^{*}($ $)^{+}= \sup\{r|\mu_{G}(r)>h\}$
$z(x)\equiv-c^{t_{X}}$
$Q_{1}$ ( ) $\equiv d-\sqrt{\frac{R^{*}(h)}{u}}-\mu_{G}^{*}$( ) $+$
$Q_{2}$ ( ) $\equiv d+\sqrt{\frac{R^{*}(h)}{u}}-\mu_{G}^{*}$ ( )-
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$P_{s2}$
$P_{s3}$ :maximize z(x) $+$ F( )





$(0\leq$ $\alpha\leq 1)$ $P_{s3}$
$P_{s4}$ : maximize z(x) $+$ F( $\alpha$ )
subjec $0$ $Q_{1}$ ( $\alpha$ ) $\leq a^{t_{X}}\leq Q_{2}$ ( $\alpha$ )
$x\geq 0$
$P_{s4}$ $Q_{1}$ ( $\alpha$ ), $Q_{2}$ ( $\alpha$ )
$Q_{1}$ ( ), $Q_{2}$ ( ) ,
$\alpha$ $0 1$
$Q_{1}’(\text{ _{}\alpha})$
$Q_{1}(h_{\alpha})$ $-\infty \nearrow d-\sqrt{f_{0}}$
$\alpha$ $0 1$
$Q_{2}’(\text{ _{}\alpha})$–
$Q_{2}(\text{ _{}\alpha})$ $+\infty \backslash _{\searrow} d+\sqrt{f_{0}}$












$P_{m1}$ : $m$ mize $c^{t_{X}}$
subjec $0$ $Ax=b$
$x\geq 0$
A $m\cross n$ $c^{t}=(c_{1}, \cdots, c_{n})$ , $b^{t}=(b_{1}, \cdots, b_{m})$ , $x^{t}=(x_{1}, \cdots, x_{n})$
$b$
$\mu B(b)=R((b-d)^{t}U(b- d))$
$U$ $m\cross m$ , $d^{t}=(d_{1}, \cdots, d_{m})$
$y=b-Ax$ $-\triangleright$
$\mu Y(y)=\mu_{B}(y+Ax)$
$y$ $y$ $y_{i}(i=1, \cdots, m)$ y2
f Gi $G$ $y$
$\mu c(y)=\min_{i=1,\cdots,\dot{m}}\{\mu G_{i}(yi)\}$
$G$ $P_{m1}$








$\sup\min[\mu B(y+Ax), \min_{i,y=1,\cdots,m}\{\mu G_{i}(y_{i})\}]$
$\Pi_{Y}(G)\geq$
$\exists_{y}$ :“ $(y+Ax-d)^{t}U(y+Ax-d)\leq R^{*}($ $)$ $\mu_{G_{i}}^{*}$ ( )- $\leq y_{i}\leq\mu_{G_{i}}^{*}$ ( ) $+$ ”
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$\mu c_{i}(r)$ $\sqrt{f_{i}}\leq r\leq\sqrt{f_{i}}^{\vee}\subset\mu c_{i}(r)=1,$ $r\leq 0$ , $r\geq 0$
$\mu_{G_{i}}^{*}$ ( )- $= \inf\{r|\mu c_{t}(r)>$ $\}$
$\mu_{G_{i}}^{*}($ $)^{+}= \sup\{r|\mu c:(r)>$ $\}$
$U$
$u_{1},$ $\cdots,$ $u_{m}$ , $w=Ax-d$
$\sum_{i\in J(h)}u_{i}\cdot 0^{2}+\sum_{i\in K(\text{ })}u_{i}(w_{i}+\mu_{G_{i}}^{*}($ $)^{-})^{2}+ \sum_{i\in L(h)}u_{i}(w_{i}+\mu_{G_{i}}^{*}($
$)^{+})^{2}\leq R^{*}($ $)$
$J($ $)$ $=$ $\{i|-\mu_{G_{i}}^{*}($ $)^{+}\leq w_{i}\leq-\mu_{G_{i}}^{*}($ $)^{-}\}$
K( ) $=$ $i\geq-\mu_{G_{i}}^{*}($ $)^{-}\}$
L( ) $=$ $\{i|w_{i}\leq-\mu_{G_{i}}^{*}($ $)^{+}\}$
$\{\begin{array}{ll}z_{i}^{J(h)}=w_{i}+\mu_{G_{1}}^{*} (\text{ })+ (i\in J(\text{ }))z_{i}^{K(h)}=w_{i}+\mu_{G_{i}}^{*}(h)^{-} (i\in K(\text{ }))L(h) z_{i} =-w_{i}-\mu_{G;}^{*} (\text{ })+ (i\in L(\text{ }))\end{array}$ . . . $(A)$
$P_{m2}$
$P_{m3}$ :maximize $-c^{t_{X}}+F($ $)$
$s$ ec $0$ $\sum_{i\in K(h)}\{u_{i}(z_{i}^{K(h)})^{2}\}+\sum_{i\in L\langle \text{ })}\{u_{i}(z_{i}^{L(h)})^{2}\}\leq R^{*}(h)$
$x,$
$z_{i}^{K(\text{ })},$ $z_{i}^{L(h)}\geq 0$
(A)






$(0\leq$ $\alpha \leq 1)$
$P_{m4}$ : maximize $-c^{t_{X}}+F(\text{ _{}\alpha})$
subjec $0$
$\sum_{i\in K(\text{ _{}\alpha})}\{u_{i}(z_{i}^{I\iota’(\text{ _{}\alpha})})^{2}\}+\sum_{i\in L(\text{ _{}\alpha})}\{u_{i}(z_{i}^{L(\text{ _{}\alpha})})^{2}\}$
$\leq$ R$*$ ( $\alpha$ )
$x,$
$z_{i}^{K(\text{ _{}\alpha})},$ $z_{i}^{L(\text{ _{}\alpha})}\geq 0$
$(A)$
$0\leq zf^{(\text{ _{}\alpha})}\leq 2\mu_{G_{t}}^{*}(\text{ _{}\alpha})^{+}$
$P_{m4}$ $P_{m5}$
$P_{m5}$ : maximize $-c^{t}x$
subjec $0$
$\sum_{i\in 1i’(\text{ _{}\alpha})}\{u_{i}(z_{i}^{K(h_{\alpha})})^{2}\}+\sum_{i\in L(\text{ _{}\alpha})}\{u_{i}(z_{i}^{L(\text{ _{}\alpha})})^{2}\}\leq R^{*}(\text{ _{}\alpha})\cdots(B)$
$x,$
$z_{i}^{K(\text{ _{}\alpha})},$ $z_{i}^{L(\text{ _{}\alpha})}\geq 0$
(A)
$0\leq z_{i}^{J(\text{ _{}\alpha})}\leq 2\mu_{G_{i}}^{*}(\text{ _{}\alpha})^{+}$
$P_{m5}(\xi)$
$P_{m5}(\xi)$ : maximize
$\sum_{i\in I_{1^{r}}(\text{ _{}\alpha})}\{u_{i}(z_{i}^{K(\text{ _{}\alpha})})^{2}\}+\sum_{i\in L(h_{\alpha})}\{u_{i}(z_{i}^{L(\text{ _{}\alpha})})^{2}\}$
subjec $0$ $-c^{t_{X}}\geq\xi$
$x_{7}z_{i}^{I\iota’(\text{ _{}\alpha})},$ $z_{i}^{L(\text{ _{}\alpha})}\geq 0$
$(A)$
$0\leq z_{i}^{J(\text{ _{}\alpha})}\leq 2\mu_{G_{i}}^{*}(\text{ _{}\alpha})^{+}$
An Algorit $m$ for a Partially C ance-constrained E-model (H.Ishii, et al., 1979)
$P_{m5}$ $P_{m5}(\xi)$
$P_{m5}(\xi)$ $x(\xi)$ ( $\xi$ ) $)$




$P_{m5}$ (B) LP $X_{5}’$ ( $\alpha$ ) (B)
(B) $X_{5}’$ ( $\alpha$ ) $P_{m5}$ $X_{5}’$ ( $\alpha$ )
$\sum$ $\{u_{i}(z_{i}^{K(h_{\alpha})})^{2}\}+$ $\sum\{u_{i}-(z_{i}^{L(\text{ _{}\alpha})})^{2}\}>R^{*}(h_{\alpha})$ (B)




Step 1 $:=$ $\alpha$ ’ $\Phi:=\phi_{\text{ }}$
(h $\alpha$ ), $K(h_{\alpha})$ , L( $\alpha$ ) ( $\gamma$ : )
$\Gamma$ ( $(i=1,2,$ $\cdots$ , $n:=1$
Step 2 If $\Gamma(n)$ $(B)$
then $=$ $P_{m5}(\xi)$ $x(\xi)$ Step 4
Step 3If $P_{m5}$ (B) LP
then $X_{5}’$ ( $\alpha$ ) $P_{m4}$ 1
$0\leq h_{\alpha}\leq 1$ $(x_{4}, \xi_{4},$ $\alpha)$ $\Phi:=\Phi U\{(x_{4}, \xi_{4},$ $\alpha)\}$
Step 6
else $n:=n+1$ Step $2\circ$
Step 4




Step 5 If $\alpha$ ’ $\xi$ $P_{m5}$ $(B)$ $0\leq$ $\alpha\leq$ 1
then $\Phi$ : $=\Phi\cup$ $\{$ (x( $\xi$ ), $\xi+$ F(h$\alpha$ ), $\alpha$ ) $\}$ Step 6
else $n:=n+1$ Step 2
Step 6 $\Phi$ 2 1
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